Introduction
toluene, M-92, and xylene, M-106) from the polyene
The molecular ions of carotenoids lose in a chain [2] [3] [4] by formal cleavage of the double bonds characteristic manner hydrocarbon moieties (i.a., (Scheme 1) as shown by deuterium labellings [5] [6] [7] .
Scheme 1**.
In analogy to the thermal degradation [8] [9] [10] [11] [12] and by application of the Woodward-Hoffmann-rules [10, 12, 13 ] the following steps have been suggested (probably by electronic effects [12] ) and in a deviation from the calculated R values (e.g., a 6-keto group has approximately the same effect as an extension of the unsaturated chain by two C,Cdouble bonds [15] while a phenyl group amounts to one double bond). Steric influences may also alter the value of R: 2 (= 1,22-dimethyl-l), e.g., shows about the same R as 3. The presence of the two methyl groups compensates for the activating influence of the two phenyl rings [12] . A similar effect has been observed with prenyl groups [16] . 
Results and Discussion

Xylene vs. toluene elimination
Francis suggests [12] that the loss of xylene is favored over that of toluene by about one order of magnitude because in the rate determining first cyclisation step (formation of cyclooctatriene, see 
Scheme 4
These results lead to the conclusion that (a) a methyl group at a terminal C of the octatetraene portion does reduce the elimination rate (cf. The prefered loss of xylene again becomes obvious from the mass spectrum of 10, the dimethyl 
The terminal group
It has ben pointed out that a terminal cyclohexene ring reduces the probability of toluene From 4 the overriding effect of the number of methyl groups in the expelled moiety can be seen. The examples discussed show clearly that xylene is lost much more readily than toluene while benzene is not eliminated at all. Bulky end groups interfere strongly with the ring closure (Scheme 2, step 1); their influence decreases with the distance from the bonds involved in the cyclisation step.
Methyl groups at the end of a tetraene moiety interfere with step 1 of the cyclisation as well, but their influence is less pronounced.
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Electronic effects
The presence of a phenyl group conjugated with the polyene chain clearly fosters cyclisation in- The corollary of our investigation is that the The compounds were synthesized by Wittig reactions (Table II) , the starting materials were prepared by procedures described in the literature We wish to thank Deutsche Forschungsgemeinschaft for the mass spectrometer and Fonds der Chemischen Industrie for financial assistence.
